The prophylactic efficacy of pre-operative antacid administration was shown by comparing the pH and volumes of gastric contents in 50 female patients treated with 10 ml of Mist. Magnesium Trisilicate B.P.C. with that of 50 controls. Routine antacid prophylaxis was advocated for all patients undergoing pelvic Zaparoscopy as intra-operative conditions increase the risk of pulmonary acid aspiration.
INTRODUCTION
The prophylactic value of antacids in reducing pulmonary acid aspiration syndrome in obstetric practice is well established (Taylor and Pryse-Davies 1966 , Crawford 1970 , Peskett 1973 , Roberts and Shirley 1974 . Recent investigations have revealed that surgical patients were also at risk of developing acid aspiration syndrome and that pre-operative use of antacids was highly effective in reducing this anaesthetic hazard (Hutchinson and Newson 1975, Hester and Heath 1977) .
Patients undergoing pelvic laparoscopy are liable to regurgitate because of the raised intraabdominal pressure from pneumoperitoneum and the use of the lithotomy position with headdown tilt. If the airway is left unguarded such as when the procedure is performed under regional analgesia together with intravenous sedation, aspiration of gastric content into the lung may occur. A study was thus undertaken to assess gastric acidity in patients undergoing laparoscopy with and without the prophylactic use of antacids.
MATERIALS AND METHODS
One hundred healthy female patients between the ages of 16 and 48 presenting for diagnostic pelvic laparoscopy were studied. The first fifty patients acting as control were not given antacid. The other fifty patients each received 10 ml of mist. magnesium tri-silicate B.P.c. (containing magnesium trisilicate, magnesium carbonate and sodium bicarbonate) on arrival at the theatre suite. Premedication consisted of intramuscular pethidine 50 mg and atropine 0.6 mg. A standardized technique of general endotracheal anaesthesia with muscle relaxant and controlled ventilation was employed. Immediately after induction and tracheal intubation, a Ryle's tube (14-18 fg) was inserted per oral into the stomach and the gastric contents sampled. The volume of gastric juice was noted and the pH estimated by means of Merck's colourfast indicator paper with 0.5 pH gradations. Sampling of gastric contents was repeated just prior to reversal of patient and the volume and pH of the contents recorded.
The mean age, weight and duration of starvation before anaesthesia of patients in the two study groups are listed in Table I ; the differ- ences between the two groups are not statistically significant.
RESULTS
. Untreated group: The total volume of gastnc contents sampled ranged from 2 to 75 ml with a mean of 24.5 ml. The pH of the first sample varied from 1.0 to 6.0 with a mean of 1.9, while that of the second sample varied from 1.0 to 6.0 with a mean of 2.3. Gastric juice was obtained for sampling on both oc-c~sions in 39 patients. In these patients the dIfference between the pH of the two gastric samples was found by the paired 't' test to be statistically significant (p<0.05). Thirtyfive patients (70%) had a pH of less than 2.5 and in sixteen of these the volume exceeded 0.4 ml per kg body weight. There were six patients with pH of 4 and above.
. Treated group: The mean volume of gastnc samples was 24.5 ml with a range from 3 to 83 m~. The mean pH of the first sample was 7.7 wIth a range from 3.5 to 9.0, while that of the second sample was 8.1 with a range from 5.5 to 9.0. Gastric samples were obtained on both occasions in 45 patients. In these patients the difference between the pH of t'he two samples was found by the paired 't'-test to be statistically highly significant (p<O.Ol). Only one patient had a pH below 4.0. The time interval between antacid administration and induction of anaesthesia varied from 1 to 152 minutes with a mean of 36.4 minutes; analysis revealed no correlation between the pH of the first gastric sample and the antacidinduction time interval (Table 2) . When the findings in the two study groups were compared, the differences in pH were highly significant while the mean total volumes of gastric aspirate were identical. DISCUSSIOr-! Gastric acidity has long been recognized as the prime factor determining the occurrence of acid aspiration syndrome (Wintemitz 1920 , Mendelson 1946 . The condition could be produced in experimental studies if the gastric aspirate had a pH below 2.5 (Teabeaut 1952) and a volume exceeding 0.4 ml per kg body weight (Roberts and Shirley 1974) . These figures have been extrapolated to represent critical values in man (Bannister and Sattilaro 1962 , Vandam 1965 , Roberts and Shirley 1974 which are still unknown. Taylor's report (1975a) of a patient developing acid aspiration syndrome following inhalation of gastric contents wit'h pH of 3.5 suggests that the critical pH in man is probably more than 2.5 (l975b).
Our study reveals that 70% of untreated patients had gastric pH of less than 2.5 and that 32 % were considered at risk of developing acid aspiration syndrome when based on the critical values of pH less than 2.5 and volumes exceeding 0.4 ml per kg body weight. The actual incidence of patients at risk was p~obably higher because, as mentioned pre-VIOusly, the critical gastric pH in man is likely to be above 2.5 and it is not possible to ensure complete emptying of the stomach using a Ryle's tube. Our finding that the pH of the second sample was higher than that of the first sample in both the untreated and treated groups could be attributed to the depressant effect of anticholinergic premedicant and general anaesthesia on gastric acid secretion (Christensen and Skovsted 1975, N ewson 1977) .
The present study also shows the efficacy of 10 ml magnesium trisilicate for reducing gastric. acidity to a safe level throughout the operatIve procedure and that this amount of antacid given pre-operatively did not increase the mean total gastric volume content of the treated patients. The latter finding was in agreement with t'hat of Roberts and Shirley (1974) who postulated that antacid administration decreased gastric emptying time. Mist. magnesium trisiIicate was chosen for our study because it is an effective buffer (Isenberg 1975) and has been shown to be better than alun;tinium hydroxide (Taylor and Pryse-Davles 1966) and sodium citrate (Hester and Heath 1977) .
Patients undergoing laparoscopy under regional analgesia and intravenous sedation are exposed to higher risk of developing acid as- pi ration syndrome than those under general endotracheal anaesthesia. During laparoscopy, the patient is liable to regurgitate because of raised intra-abdominal pressure from creation of pneumoperitoneum and the adoption of the lil'hotomy position with head-down tilt, and inhalation of gastric content may ensue if the patient is not intubated. Gastric acid secretion may not be depressed to the same extent without the use of anticholinergic premedicant and general anaesthesia (Christensen and Skovsted 1975, Newson 1977) , and the buffering effect of antacids is reduced in the fasting conscious state (Grossman 1962) . Thus there is a definite need for routine pre-operative administration of antacid in patients undergoing laparoscopy under regional techniques. However, the question of whether the regime of 10 ml magnesium trisilicate can maintain adequate reduction of gastric acidity in these patients I'hroughout the procedure will have to await further clinical investigations.
